We consider the system of nonlinear wave equations
Introduction
Let Ω be a bounded domain with smooth boundary ∂Ω in R n , n = 1, 2, 3. We investigate the initial boundary value problem          u tt + u t + |u t | m−1 u t = div(ρ 1 (|∇u| 2 )∇u) + f 1 (u, v), (x, t) ∈ Ω × (0, T ),
where m, r ≥ 1; ρ 1 , ρ 2 are functions which satisfy for s > 0 Problems of this type arise in material science and physics, which have been studied by many authors. For example, when
(Ω), Agre and Rammaha [1] established existence and blow-up results of problem (1.1) with ρ ≡ 1 under the assumption (A1) when the initial energy E(0) is (positive) sufficiently small. In contrast with [1] , ✩ This work is supported by the National Science Foundation of China (60774014). the paper [2] emphasized the strong connection between the global well-posedness of the system with the theory of elliptic equations and the well known Mountain Pass Theorem and obtained a result regarding the existence of a global solution without enforcing the smallness of the initial energy assumption as in [1] . More recently, Han and Wang [3] extended the results of [1] to the problem subject to a viscoelastic term. More results concerned with coupled systems can be found in [4] [5] [6] [7] .
Concerning a single wave equation with ρ ≡ 1, Levine [8, 9] first considers the interaction between the linear damping and source term by using the concavity method. Levine showed that solutions with negative initial energy blow up in finite time. Georgiev and Todorova [10] extended Levine's result to nonlinear damping (|u t | r−1 u t ). For related results, we refer the reader to Messaoudi [11, 12] , Vitillaro [13] and references therein. In contrast with the papers and references mentioned above, the paper [14] made no assumption on the damping at the origin (except for the continuity and monotonicity) and put no restrictions on a polynomial structure imposed on both nonlinear terms and damping. Both well-posedness and effective optimal decay rates for the solutions of the semilinear model of the wave equation were obtained in [14] . In [2] , the authors proved the global existence and blow-up of solution for a nonlinear damped wave equation with the source term which admitted an exponential growth at the infinity. 
We prove that the solution to the system blows up under some suitable conditions. We give the local existence theorem first, which can be established by using the ideas of [16, 10] .
Define the total energy of the system (1.1) by
A simple computation gives
In this paper, we use ‖ · ‖ and 
Then the solution of this system blows up at finite time T * , and
and Ψ (t) is given in (2.1) below.
Proof of Theorem 1.2 Proof of Theorem 1.Define H(t)
where α satisfies (1.8) and ϵ is small enough. Then
Since q = max{q 1 , q 2 }, from the definition of H(t), it follows that
We now exploit Young's inequality to estimate the last term on the right side of (2.4)
where δ 1 , δ 2 are constants depending on the time t and specified later. Hence (2.4) becomes
where B is the same as that in (1.7). So (2.5) takes the form
If we let δ
Substituting (2.7) and (2.8) into (2.6), we have
Noting that r < p, m < p, we have
where C 1 , C 2 and C 3 , C 4 are positive constants depending on |Ω|, p, m and on |Ω|, p, r, respectively. Thus 10) where the inequality (a + b) 12) where C 7 , C 8 are constants depending on |Ω| and p. Thus 
Then we choose ϵ small enough so that 1 − α −
14)
), 2ϵ(q + 1), ϵ( A combination of (2.14) and (2.17) gives Ψ ′ (t) ≥ γ Ψ .
